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DSN OPERATIONS COSTS REDUCTIONS

l’hc NASA Deep Space Network (DSN) , managed by the Jet Propulsion Laboratory in
Pasadena, Cillif’omia  will cxpcricncc  dramatic funding rcciuctions over the next five years in
an cnvironmc.nt  of inmascd  workload.

A team was i’omcd and char[crcd  to rcmginccr  the DSN Operations proccsscs  to provide a
100 pcrccnt  ct’1’icicncy  incrcasc while reducing, the ovcral] budget by over 10 pcrccnt.

The Rccnginccring  Team (RET) used rccnginccring, tcchniqucsl  to redesign two major
proccsscs  of the DSN Operations data scrviccs  process.

‘1’hc twu m:ljor process that were mcnginccrcd  arc the I)ata Capture and Activity Planning
prow$s.

I)a[a Capture is the process that provides tclcco]]llntll~icatiol~s,  tracking and data services to
cusmmcrs.  The kcy funciiom  provided by Data Capture arc Data Delivery and Monitor and
Control.  l)ata Delivery provides the mnnccti(ms  bctwccn customers and their targets.
M(mi[or and COntrol  cmurcs that scrviccs arc pcrformxl cm-rcctly  and that the quality is
adcqualc  [() provi dc the commi ((cd da[a delivery.

Activity Planning  is the process that gmcratcs and cmsolidatcs  the support data that is
m] ui rcd by t hc I)am Capt um process to provide scrviccs  to customers. The suppml data
allows t hc Data Capt urc process to operate in a predict i vc mode and thcrcb y pmvidc highly
reliable scrviccs  while operating under very tight performance tolerances. The functions
pcd’ormcd by the Ac[ivity  Plan process arc identification of tbc scrviccs to bc pmvidcd
(Scrvicc Plan) and generation of Ihc supporl  data (Predicts) required to opcritc  the systems
while providing  the scrviccs.

Kcy clcmmts  O( the rccngi nccrcd designs of the Data ( :apturc and Activity Plan pmccsscs
arc Conncc(i  o]] opcrat  ions, s(andwd and tailonxl  scrviccs,  central opcrati  cm consolidation,
1’1’ (in t imc) vs. IC (in cascj predicts gcmxatim and a wicic  area network (WAN.)

“1’hc ncw I>ata  Gpturc systcm is built around  a co]l]lcc[io]ls-oricl~tc(l  opcraticms cmccpt.  as
opposed to the present facil  itics-oriented approach. The Cmmcction  Operations functi m
confi gum and controls equipment, and establishes and verifies connations from the
s[ation [o the cusmncr.  The Ckmncction  OpcrutoI”  performs all the functions required in a
rcal[i  m: aclivi 1 y, including realtime inputs from and Warm .jilzz.)’. fi’(’ling to tk ctlstomc~.

‘1’hc ncw I~itt~~ Capt urc syst~]ll provides b~th s[illldad  illld tailorc(l srrviccs. Stalldar(i
scrviccs simplifies the mission inlcrfacc, incrcascs operational cfficicney  (leading to
rcduccd DSN costs) and allows automa[im of these srrviccs dmugh the usage of TDNs
(’1’clllpolill Dcpcmlcncy  Networks.) The Conncclim ( )pcr~tor will mntinuc to provide
tailored scrviccs  in response to rcqucstcd  non- slandard  scrviccs  as an essential aspect of
fulurc  operations supporl.

‘1’hc rccnginccrcd  [)ata Capture sys(cm rcduccs and/or rcplaccs mos( of the DSN Network
op{:]”iitiolls”  Control  CcnM  (NOCC). Hardware maintenance budgets for central opcratims
wi II bc Sigl)ificiit]tl y rcduccd  bccausc older cqui pmcnt will bc rcplaccd  wi Lb more casil y
maintaimd products. 2’I]csc activities will bc loctitcd  in a sinslc work area with
~()]]si~i~ri]bly  smaller total work spficc,  tbcrcby reducing facilities rcquircmcnts  at the JPL.
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Using 1’1’ prcdic(s is ccn[ra] to tl:c ncw Activity Plan process design. Currently tbc
jy.ncration  of support  data for tbc DSN mquircs advance dc]ivcry of products, typically
i’rom immalurc  inpu[s, with additional contingency or IC dc]ivcrics. ]n tbc new, more
rapid and ctTicicnt  1 ‘1’ systcm,  predicts gcncrati On wil I bc based on up-to-(iatc  rcquircmcnts,
resulting in ~inwly  and mow  accurate predicts. Fur{ bcrmorc, ]ast minu[c  predicts cbangc
RL]UL’.S(S  will bc cfl’icicntly  llan(ilui,  resulting in a more rcspmsivc  systcm.

“J’im REI’ design iwovidcs for a c(mscrvativc evolution to an automated, fault-tolerant,
unat(cn~ic(i  nc[work, as subsysmns  bccomc a(icquatc]y reliable an(i autonomous.
‘I’~;cll]lologic:  il” and cco-political  considerations will all play a role in tbc evolution to
incrcasc(i automation.

‘1’hc transi [ion p]an from to(iay  to tile  end-state. of ti~c RET’s recnginccrcd  Data Capture and
Ac(ivity  I’iiil) proccsscs  wiii bC ilccomplisbc(i OVCr several yCaI”S witi] savings rcalizc(i cacb
yc:I~ 01” tiIC il]]i)l~:]]l~:]lt:ltioll,  provi(iing  ~i]~ly p~lybi]ck  of implcmcntati(m costs.

“1’hL: a(i(iitivc  COSM to in]i>lcmcn(  tile  Data CaptUre  anti Activity Plan proccsscs  is about
$] 6M siWILi over [ill’cc yCOl”S (1-095 -}; Y97.)

“J-hc cumulative savings ]“ci~li~,c(i  by the rccnginccmi proccsscs  arc $35h4 over tllc next five
y~~i~l.s (I; Y96-IiY()()) wi[il an additional $ 10.5M per ycar thcrcaftc]”.

“1’iw payback of iill itllplc]llc]lt:ltio]]  costs is within 2 years of tbc cxpcncliture of the
il~lpl~:]l]c]l(;~ti(~ll  funcis.  opcratims funding rcquimmcl~ts will bc nxiuccd  by approximately
$ i ().5M pc]- year sti~r[ing in 2(K)]. This represents a g,rcatcr  than 50 pcrccnt reduction in
D:~ta  Cili~tll~~  anti Ac[ivity  Plan costs in FY99 an(i bcyon(i CM a 13 pcrccnt  COSt reduction in
[IN: total DSN operations Program.
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